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A total- of 14 infants participated in this study of 
the recovery of visual orienting by crossaodal stinulatiou when no ' 
ne¥ visual inforiation va^. preseat. The locus of the ctossiddal 
s^tiBulation (a'uditory stiiulation) vas diseriainable to the sub ject. • 
Infants in three age groups vere tested on three occa£io^s each 
separated <y 30 days* Ho substantial differences .were found between 
the ctge groups. All infants underwent visual trials utilizing slides 
^nd visual auditory trials that included 'slides and lusic presented 
on -one of two visible speakers, ^t was shown that novel auditory 
stiBulation reliably elicited orienting to both, auditoty and visual 
stipulation and both of these orienting responses appeared to 
habituate with repeated stiunlation* (HS) 
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Paper presented at the biennial meeting of the Southeastern 
Societv for Research in Child Development,^ Nashville, April, 1976- 



A series of experiaents an a recent monograph edited by . 
Horowitz 'denons traced that the addition of auditory sci^fidation 
can rerecruit visual attention to ^ previously fization-hafaituated 

♦ 

visual stixiulus. The inplication of this finding, as >fcCall pointed 

out in the nionograph's cocmentary, is that vispal orienting zaay be' 

recovered *by crossnodal stinulation vhen no nev visual information 

is presented. A challenge to habituation of visual fixation as a 
» 

ceasure which varies directly with visual information proces^sing 
is posed by this finding. 

However, since the auditory stimulation originated from a 
speaker located directly below the child, it Xs also possible that 
the infants in these studies were searching for the source of 
auditory stimulation. Sokolov has previously described, modality- 
specific and generalized orienting responses with plivery of 
crossGodal stimular.ion, following .habituation of adults' response 
to stimulation in one modality. Denonstration of modality-specific 
- speaker fixations would alter the monograph's conclusion concerning 
infants' generalized visual attending. That is, the occurrence of 
speaker fixations while the original visual stimulus was available 
would modify the interpretation that the observed recovery of 
attending reflected only generalized reorienting to the visual 
stimJlation* * ' , 

thus, ,the present study incorporate*!! McCall's suggestion that 
speakers be positioned so thati the locus of^auditory stimulation 
»would be discriminable.j This proced'^re allowed the e/n^erimenter ^ 



2 

to observe whether the child fixated the source of visual stinulation, 

« 

the source of auditory stinulation, or, both in turn, thereby pemLtting 
the differentiation of nodality-specific fron generalized orienting 
processes. It vas expected that not only would lateral fixa'tions 
to speakers be observed, but that this orienting would habituate 
froa the repetition of the auditory stimulation which produced it, 
and vo^jld show recovery with change in the source of auditory stim- 
ulation. It was also expected that generalized recovery of attention 
to the visual stiniulus would be observed with the ^addition of auditciry 
s tir-jlation. 

Tne sa^^^a for this study included 14 infants, in a longitudinal 
i^.terve^.tlon]J^^3gran.^ Infants were tested on three occasions 
separated by i^^^jSy with 5 infants entering the study at 4 months 
of ase, D infanti^^^^D nonths of - age, «nd 4 infants at 9 months of 

age. - 



All sessions v^^fe^pnduct^ .within a. plywood enclosure of 



3 wails and ceiling. '^^^^^ fixations were recqrded from button* 
switches with l^ads to'^^^lJ^jjaSB polygraph in an adjoining room. 
One buttonf s lead- was alsro ^oitpected in series between the shutter, 

» \ ' " ' * * 

and a cassette, tape player"^ located JLn the equipment room. The 
tape player s^ ope.ration was modified so that relays delivered 
auditory stimulation simultaneous \^i^h, the slide dujring auditory 



+ visual trials. 



Infants faced an opaque' screen ii^uftl^ed in the enclosure's" 



rear wall onto which vtsual stimuli w&J^i^. ^^^^projectecf. All iafants 



^"IK -^W 



were shown a slide of ^ toy cat during visual and visual + auditory 
•trials. 

Auditory stinulation was delivered by 2 soeakers Eiounted^on 
^ the testing chamber's exterior at 90' angles to left and right from 
the infant's head. The speaker was counted behind a faintly visible 
matrix of holes, at a right angle to the screen which the child 
faced. Auditory stinulation consisted of the opening aeasures of 
Tchaikovsky's "Dance of the Sugar. ?lua Fairy" recorded on a 
continuous-loop tape. Ambient noise within the testing chamber . ' 
with cusic playing ranged. from 53 to .67 ds' re 49 dB of ambient noise 
when nuslc was not playing. 

A'presession nursery check was r:ade before an infant was 
removed to the testing room, to insure that the subject had received 
the morning feeding or had had a nap and lunch. Diapering was 
performed as necessary, though with reluctance. 

While a subject was being seatedtin the Jiigh chair, a matrix 
of flcvets was projected on the screed to the infant's right ^s a 
starter stimulus. A pacifier on a cord about the infant's neck was 
offered to the infant before positioning of the 'chair within the " 
testing chamber. 

Two observers seated on either side of the screen recorded 
looks to screen and looks to active'*speaker , with visual access Co 
*the infant pro^n.ded by small holes covered with mesh. A third 

experimenter monitored fixation duration and controlled stimulus * 
« 

programming in the adjoining room. 



A session, as shovn on part A of th^ handout, consisted of at 

• • • 

lease S^v-Lsual trials, followed by at least 8 auditory -r visual 
- 

trials and an auditor)' -f visual recovery trial. As outlined in 



part B of your handout, during visual trial^ infants were shown 
the slide for 6 trials, and until 2 consecutive trials were obtained 
■ for which the fixation time was less than* the nean fixatipn on the 
first 2 trials. Auditory + visual trials ianeciately followed the 
visual series, \isir.g the sanje procedure except that the nusic was 
delivered sinulcaneous with the slide. After the infant reached 
the habituation criterion* during auditory -f visual trials, the 
ac'tive speaker side was changed from left to right or vice versa, 

and an auditory -f visual recovery trial was given. Active speaker 

^ • J 

side for the first session was randomly assigned as left or right, 

and was alternated on subsequent sessions • - .* . • 

The infant controlled stimulus .duration on each trial, in that • 
stimulation continued until the infant looked avay from the 'screen 
during visual stimulation, or away from the speaker and screen 

« r 

during visual + auditory stimulation for 2 consecutive seconds. 

One of the observers initiated and terminated trials vith the button 

\ 

linked to shutter and speaker operation. The stimulus wa&* reintroduced 

/ 

after an intertjgrAal internal of 3 seconds. 

A session was terminated if the infant's state changed from 
avake and alert to a state of drowsiness or agitation, with the 
latter defined as loud and prolonged crying. Infants were retested 
on the following day -until a -completed session was obtained. That 
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uncot^erative subjects were npt* discarded fron this sanole nay be 
a ^unique feature of the .proced^ire .used in this "expetinent. 
. ' Before presenting fixation data relevant to generalized and 
sodality-specific attention, a few preliniinary remarks are in order. 
First, the mean nunfaer attenpts necessary to obtain a coiapleted 
session was 2.3 foi? the .42* ponpleted sessions. Fewer attempts wfere 
required on secctnd and third monthly testing occasions than on the 
first occasion. 

Second, averaged acif^^^Msions, subjects reached the 
habituation criterion ^fi^l^^^J-^^^l trials and in 8.9 auditory 4- 
visual trials. Tne m^Mjp^^ of trials required to comnlete 

anypsession was 24. ^ n-' , - * 



Third, observer ^^^S 



successive half-sec 



^as obtained by summing over 



'ervals- fixation for each trial. 



Agreenent divided hyj<^)^^ agreem^t + disagreement was sunned over 
trials to obtain relkl^fineies for each session.- Averaging over 
all sessions^ .obser^J|.*t^^i^^ for deration of screen fixations 

was 91.9, and for d^^^|ti#^of gpealcer fixations was 76.1. 

All results topjmtB^^ here are collapsed across age of ' 
infant at testing. reasoning support this decision. 



First, preliminary 



substantial atCentiol^. 



^P^pt^B^^^^ses of variance failed to show 

r^en^jes between itifants in the 3 age 



groups . Thus 
in juration of firstz.'^f 



and auditory + vis,u^5b,<)j0j%5ia 



!^qted to examinja age group differences 
nj&''',aiftl response decrement during visual 
tlon, the only reliable age group 
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Ai^ct denonstrated that the 4-month group exhibited a significantly 
greater decrement than the 9-month group in s*creen fixations durifig 
visual stimulation of the second session* Second, since all^infants 
were habituated to an individually determine"d criterion of response 
decrement, effects attributable to auditory stinulatioti — the primary 
^concern of this ^report — can be expected to be comparable across age 
groups^ * ^ 

For»the results* which follow, significance refers to a .05 level 
of confidence; "approached significance" or "marginally significant" 
refers'^' to a .06 level of 'confidence. 



Inse«4;- figure 1 about here 



The pattexm of screen fixation decrement * during the 3 sessions 
collapsed across age groups- is shown in Figure 1. Seconds of 
fixation juration are plotted on the figure's ordinate, an<^ trial 
blocks are, represented on tte abscissa, ^ Session 1 data are presented 
in the upper panel; SesSiqn 2 'in the middle panel; and Session 3 in 
the lower panel. Using the McCall-Appelbaum , approach to repeated^ 
measures, linear orthogonal polynomial contrasts .of trial block 
means were ^analyzed* far decrement within the 3 sessions. The 

• • » 4 

decrement obtained to the visual stimulus was significant for all 
3 sessions. Thus, habituation to' the visual stimulation was reliably 
demonstrated, replicating Horowitz* findings concerning infant 
control o£ stimulus duration. 
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Insert Figure -2 about here 
• Jigjrfe 2 demonstrates the effect of adding auditory stinulation 

0 . ^ ^ - * 

po the .previously h^ituated visual fetinulus* The ^olid line in 
each panel of Figure 2 represents screen fixatio^; the broken lines 
represent speaker fikations; thB first set of data points represent . 
^the nean duration of screen and speaker fixations on the^last trial 
of visual stimulation; the second set of data points represent the 
duration of sc^reen and speaker fixations on the first trial of visual 
+ auditory stimulation, 

Tne visual impressions from Figure 2 clearly demonstrate the 
dual elfect^'of , auditory stimulation. First, as found by Horowitz, 
the addition of nove^L auditory stimulation reliably re-elicited 
infants' attention to the previously habituated visual stimulus, 
.However, the introduction of auditory stimulation also resulted in 
infants'" turning away from the source of visual' stimulation and - 
fixating the source of auditory stimulation. 

In each of the 3,seSsions, 9 of the 14 infants fixa:ted' the 
speaker pn the first visual 4- auditory trial for up to 160,1 seconds. 
The maan duration of these active speaker fixations, as 'cotnpared 
with' mean speaker filiations on the last trial "of visual stimulation, 
approached reliability in the second sess^ion aad vas reliably 
different, from the preceding visual trial in the third session. 
That novel auditory stimxilation increased fixation^of the visual^ 



/..: . ■ 
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sticuius does replicate the re^-iilts reported by Horowitz and her, 
students. However, that infants turned away from the visual stimilSnis 

^ r ' ) — 

and .fixated the speaker suggests that infants were orienting to both 
the visual and auditory stimuli. 



Insert Figure 3 about here 



Figure 3 appears to raise further doubt concerning the nono- 
graph's interpretation of visual fixation recoveryT If infants 
were orienting tp the event which apparently re-elicited attention; 
namely, the auditory stimulus, then presumably looks to the s.p,eaker 
as well as" to the screen should habituate. The data in Figure 3^ 
^suggest that the' infants did indeed Jiabifuate' their fixations of 
both the visual and auditory^^.tmulus. First, note 'the decrement 
in fixations of the'^visuaM^ifaulus — frepres^ted h^re by the solid 

. . ^ [ 

lines. All' three of thj^^ 'iiecrements , lik^ those during visual 
stimulation, were rej/'dfiie'i Notice, however, that speaker fixations 

. . /k/f' " ■ 

also appear -io habifU3.t6v^ Unfortunately , ^dnly the observed 
decrenient during ^^si^n 3' was reliable-^ thereby pausing b^e to be 
• judicious in the^^nt^'n^retation ths^t screen and speaker ^i;Kations 
habituated, simujjrat^eously. ' , * ■ 

v^f ^ ^ ^ - 



J , ' Itisert Figure 4 about her^ 

Recoi%ry^of screen anS speaker fixation on tb?^'fi*nal trial in 
the session, for which the active^ speaker' side changed, is presented 

I ' . . ■ i 0 • . • • . 



in Figute'4; Recovery of attention to the .screen,' sho^^ by the 
solid lines, wal less dramatic with ^ change in the source of aiviitory 
stinulation than screen fixation recovery obtained with the addition 
of auditory stimulation.* Related trtests' indicated significant 
recovery *for the first session and carginally si-gnificant recovery 
for the' third session. ^ 

Recovery of 'attending to the speaker when the active speaker 
side was changed was marginally significant for the third session. 
Five infAnts demonstrated recovery^ in Session 1, 4 in Sesjsion 2, 
and 8 in Session 3, with- fixations ranging up to 39«4 seconds. 

The challenge to habituation of visual fixation as a ;neasure 

of visual information 'processing posed by the. finding of Horowitz 

has been qualified with the present study's findings. First, by 

placing speakers at right angles to the screen, we observed that 

most infants turned ^away fron the source of visual stimulation and* 

fixated the source of auditory stimulation for duration^ ranging up 

tb 150 seconds. In addition, the ability of novel auditory 

stimulation to recruit visual attention did generalize to recover 

fixation ^o the sli(Je. Second, the orienting to the 'source Vf 

aud^itory stimulatiofli, like that to the visual stimulation, appeared 
• « 

to decline with repeated stinulation; by the third session this 
decrement in speaker fixations was reliable. 

In summary, introduction of novel auditory stimulation reliably 
elicited orienting to both auditory and visual stimulation, and 
both of these orienting responses appeared to 'habituate with 



repeated stimulation. It would seem to follow that* in£ant;s 'tested 
• * « 

irv this paradigm vistially orient to both visual and auditory events 
thereby, as McCall puts it, availing themselves "in. every modality 
of th§ iparticular event which set off thf prieqting response. V 



/ • 
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